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Instrumental Variable Estimates
of the Labor Market Spillover Effects
of Welfare Reform
Abstract
By increasing the labor supply of welfare recipients, welfare reform may reduce wages and
increase unemployment among other less-educated groups.  These “spillover effects” are difficult to
estimate because welfare caseloads decrease in response to improvements in the economy, which leads
caseload reductions to be associated with improvements in labor market outcomes.  This paper
corrects for the endogeneity of caseloads by using instruments that reflect policy.  The estimates suggest
that welfare reform has significant spillover effects: welfare reform reduces employment of male high
school dropouts, and reduces wages of single mothers and male high school dropouts.  
INTRODUCTION
The welfare reforms of the 1990s likely increased the U.S. labor supply of lower-education
single mothers by more than one million persons (Bartik 1998; Bartik 2000).  An important unsettled
issue is the effect of welfare reform on wages and employment of persons who do not receive welfare,
that is, welfare reform’s “spillover effects.”  These spillover effects have been infrequently estimated. 
Most of these estimates rely on indirect evidence from more general labor market models.  Other
estimates inadequately deal with statistical problems due to the endogenous response of welfare
caseloads to economic conditions.
In this paper, I estimate models that pool time-series and cross-section data from the Current
Population Survey on the state-year cell means of wages, employment, and other labor market
outcomes for various demographic groups.  These labor market outcomes are dependent variables that
are related to control variables and the state’s welfare caseload.
A key contribution of this paper is that the endogeneity of caseloads is corrected for with a rich
set of instrumental variables.  The econometric problem in estimating the causal effects of declines in
welfare caseloads on labor market outcomes is that welfare caseloads are endogenously determined by
the state’s economy.  A stronger state economy will reduce welfare caseloads and improve labor
market outcomes, leading to the appearance that caseload declines cause labor market outcomes to
improve.  But I seek to estimate causal effects on labor market outcomes of caseload declines due to
welfare reforms.  To do so, I treat state welfare caseloads as endogenous and use ten instrumental
variables that reflect state welfare reform policies. 
The resulting estimates indicate significant spillover effects of welfare policies.  Among other
effects, welfare reforms reduce the wages of male high school dropouts.
2The next section of this paper presents theoretical discussion of welfare reform effects and a
review of previous research.  I then go on to discuss this paper’s model, data, and estimation
techniques, and present the results. 
WELFARE REFORM’S SPILLOVER EFFECTS: THEORY AND PREVIOUS RESEARCH
The main emphasis of recent welfare reform in the United States has been to make it more
difficult for persons to get on—or stay on—welfare.  This wave of welfare reform began in 1993 when
the Clinton administration gave many states far-reaching waivers from federal welfare rules.  Most of
these waivers allowed states to be tougher in standards for welfare eligibility or requiring work.  The
1996 federal welfare reform act that set up the Temporary Assistance for Needy Families (TANF)
program gave all states much greater freedom to carry out restrictive welfare reform policies.  TANF
also set minimum standards requiring each state to increase work among welfare recipients or reduce
welfare caseloads.
The most obvious labor market effect of welfare reform has been the resulting increase in the
labor supply of single mothers.  As Figure 1 shows, since 1993 the precipitous decline in welfare
caseloads has been accompanied by a dramatic increase in labor force participation rates of single
mothers, compared to other females with modest education. 
To begin the discussion of the likely effects of this labor supply shock, I consider a simple labor
market model.  This model illustrates why it is difficult to come up with convincing theoretical
predictions of  welfare reform spillovers. 
1For those who don’t like wage curve models and/or involuntary unemployment, the unemployment rate
can be held fixed by assuming an infinite elasticity of wages with respect to unemployment in the wage curve.  This
fixed unemployment will then be some frictional or structural amount determined by the flow of information in the
labor market and the matching of workers and jobs.
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The model considered is a partial equilibrium model of the low-wage labor market, and
assumes involuntary unemployment.  The model includes a labor supply equation that expresses the
labor supply of low-wage workers as a function of their wage and their unemployment rate, the labor
demand for such workers as a function of their wage and unemployment rate, and a “wage curve” that
expresses wages as a function of the unemployment rate.  Unemployment is a realistic assumption for
the low-wage labor market.  A wage curve can be rationalized by “efficiency wage” models in which
employers find it profit-maximizing to pay above-market-clearing wages (Blanchflower and Oswald
1994).  Above-market-clearing wages may increase profits by increasing worker morale, as well as
increasing the opportunity cost of being fired,  reducing quits, and making hiring easier.1
This model can be solved for the percentage change in employment and wages in the low-wage
labor market due to an increase in labor supply, such as might be brought about by welfare reform. 
Table 1 performs this exercise under various assumptions about the model’s structural elasticities.  (The
model equations and solutions are presented in this table’s notes.)  The new workers entering the low-
wage labor market reduce the wages of all the workers in this market.  The increase in employment is
less than the number of new workers entering the labor market, with the difference indicating
displacement of some of the original workers from employment.  As Table 1 shows, the magnitude of
these wage and displacement effects depends upon the structural elasticities. 
4This theoretical analysis suffers from several problems.  First, we have not reached a consensus
about the structural elasticities of labor supply and labor demand.  There is disagreement over whether
unemployment and a wage curve should be included in such analyses, and wide disagreement over the
elasticity of labor demand with respect to wages in the low-wage labor market.  The immigration
literature, which finds that increased immigration in a local labor market has slight effects on local
wages, has been interpreted as implying that the demand for low-wage labor is quite sensitive to the
wage (Johnson 1998; Borjas, Freeman, and Katz 1997).  The minimum wage literature, which finds 
modest negative effects of the minimum wage on employment, has been interpreted as implying small
elasticities of demand for low-wage workers (Bartik 2000, 2001; Katz 1998).
Second, it is not clear how to define the low-wage labor market.  Which education levels are
part of the low-wage labor market?  Are low-wage men and women part of the same labor market? 
Whether an increase of one million persons in labor supply is a large or small percentage increase
depends upon how large one defines the relevant labor market. 
Third, this partial equilibrium labor market omits spillover effects on types of labor that are
substitutes or complements for low-wage labor.  Such effects can be calculated by specifying a general
equilibrium labor market model, as has been done, for example, in Bartik (2000), (adopting a model
originally used by Johnson [1998]), but we know little about the cross-elasticities of labor demand for
different labor types, which are crucial in determining such models’ results.  As Hamermesh states in his
authoritative review, “Knowledge of the extent of substitution among various groups of workers is not
well developed” (Hamermesh 1993, p. 136).
5Finally, welfare reform may have more complex effects than simply increasing the labor supply
of welfare recipients or persons who would have received welfare but for the reform. Welfare reform
could affect the labor supply of single mothers who would not have been on welfare even without
welfare reform, but who had some chance of being on welfare in the future.  These women may
increase their labor supply behavior because of a reduced “safety net.”  Welfare reform could also alter
the wage curve by making some individuals more reluctant to quit and more eager to take jobs, both of
which will lower wages for a given unemployment rate.  Welfare reform could also reduce the
bargaining power of labor versus businesses, which could lower the wage for a given unemployment
rate.  The increased labor supply of  ex-welfare recipients who receive low wages may decrease the
wages that most workers consider fair, which will also affect the wage curve.  Publicity about welfare
reform may increase the interest of some employers in hiring ex-welfare recipients.
The few previous studies of the spillover effects of welfare reform are summarized in Table 2.  I
have adjusted the effects predicted by these studies to a labor supply increase due to welfare reform of
1.4 million persons, based on the review of the literature in Bartik (1998, 2000).  Some studies (Mishel
and Schmitt 1995; Holzer 1996; Bernstein 1997, The Lewin Group 2001) focus on welfare reform’s
effects on a low-wage labor market using partial equilibrium models, with demand and supply
parameters derived from previous research, and the scope of the low-wage labor market derived by
intuition, which results in larger negative effects of welfare reform on wages if the labor market affected
by welfare reform is assumed to be of modest size.
Enchautegui (2001) estimates labor demand  by estimating cross section equations in which
factor shares for labor types in an MSA from the 1990 Census are estimated as a function of the
6quantities of each labor type in the MSA.  She finds that welfare reform will have large negative effects
on wages of welfare recipients, other less-educated women, and male high school dropouts.
Lerman and Ratcliffe (2001) find no correlation between increases in the labor supply of single
mothers in different cities and wage trends of single mothers and other less-educated groups in these
cities.  The limitation of this analysis is that increases in the labor supply of single mothers will
endogenously respond to improvements in city labor market conditions.
Lubotsky (2000) examines the effects of Michigan’s abolition in 1991 of its general assistance
program, which exogenously increased the labor supply of general assistance recipients in Michigan
compared to other states.  Lubotsky does a quasi-experimental analysis of “differences in differences in
differences,” in which trends in Michigan versus other states for potentially affected groups are
compared to trends in Michigan versus other states for other groups.  Lubotsky’s point estimates
suggest that the abolition of general assistance may have reduced wages of female high school dropouts
but not male high school dropouts.  Estimated effects are generally not statistically significant, however,
and are sensitive to the specification.
Bartik (2000) considers several models of how welfare reform affects wages and employment. 
Bartik’s first model is a general equilibrium model derived from Johnson (1998).  Welfare reform’s
effects on the wages of less-educated women vary from a decline of 1 percent to a decline of 15
percent.  Welfare reform decreases wages by 1 percent if  different types of labor are readily
substitutable, and welfare recipients are assumed to be part of the relatively large labor market of “high
school graduate equivalent” women.  Welfare reform decreases wages by 15 percent if a separate
7labor market is assumed for female high school dropouts, and substitutability between this group and
other labor market groups is limited. 
Bartik’s second model is a wage curve model with five labor market groups, with single
mothers as one group, and more and less-educated men and women comprising the other four groups. 
The labor supply, labor demand, and wage curve equations of the model are estimated using pooled
time-series cross-section data on state-year cells.  Welfare reform is analyzed as an increase in labor
supply, particularly for single mothers.  The model predicts that welfare reform will cause wage declines
of two percent for single mothers and wage declines almost as great for other groups, as the model
suggests strong relationships among the wages of different groups.  However, because relative wages
don’t change much and the model estimates modest responses of relative labor demand to relative
wages, welfare reform has large effects on the unemployment rate of single mothers, pushing
unemployment rates of this group up in some years by over 4 rate points.  The validity of this model
depends upon whether welfare reform can be modeled as only increasing labor supply, rather than
shocking other equations.
Bartik’s third model is a reduced form model using data on the same five groups from 1979 to
1997.  In the model, labor market outcomes for groups for a state/year cell  are directly estimated as a
function of state welfare caseloads.  The instrumental variable used is whether the federal government
gave the state a waiver from federal rules during that year, with all states assumed to have a waiver in
1997 (after TANF was adopted in 1996).  The estimates suggest that welfare reform has large negative
effects on the wages of single mothers.  No significant effects on unemployment are found, but the point
estimates suggests welfare reform may increase unemployment of less-educated men and lower
8unemployment of single mothers.  A limitation of this study is that it relies on just one instrumental
variable which is a zero-one dummy.
MODEL, DATA, ESTIMATION AND SIMULATION TECHNIQUES
The model equations are estimated using data in which each observation is on a state/year cell,
and the estimation uses pooled data for all states and years from 1984 to 2000.  The dependent
variable is a mean labor market outcome for a group in a state/year cell.  Separate equations are
estimated for each dependent variable and group.  The dependent variables considered are wages,
unemployment rates, employment to population ratios, and labor force participation rates.  The groups
considered include single mothers, and other women and men divided by education level.  The key
independent variables of interest are current and lagged values of a state’s average welfare caseload
per capita.  Current caseload per capita is treated as endogenous, because a state’s labor market
outcomes may affect the caseload.  Instrumental variable estimation (two-stage least squares) is  used
to correct for this endogeneity.  The instruments measure exogenous policy variables that shift the
welfare caseload independently of the economy.  The equations also include lagged dependent
variables, dummy variables to control for state and year fixed effects,  and current and lagged values of
a variable controlling for shifts in labor demand due to national demand for the state’s industry mix.   
The equations estimated can be written as
Yjgst = Bjg0 + Bjgw(L)(WCPC)st + Bjgy(L)Yjgst-1 + Bjgd(L)Dst + Fjgs + Fjgt + ejgst,
where Yjgst is labor market outcome j for group g in state s, during year t, where labor market
outcomes include wages, unemployment rates, employment/population ratios, and labor force
9participation rates.  Groups include all persons ages 20–64, and these are divided into seven sub-
groups which include single moms, women who are not single moms divided into three educational
categories: high school dropouts, high school graduates who have not graduated from college, and
college graduates; and men who are divided into these same three education categories.  WCPCst is the
average monthly welfare caseload per capita in state s during year t.  Yjgst-1 is the one-year lag of the
dependent variable.  Dst is the ratio of predicted employment in state s and year t to employment in
state s and year t during a base year (1984), with the prediction derived by assuming that the state’s
industries grew at their national average between the base year and year t.  Fjgs and Fjgt indicate that
each equation includes dummies for state and year fixed effects.  The B represents estimated
coefficients, and the “jg” subscripts indicate the differing coefficients for each of the 32 equations
estimated (four outcomes times eight groups).  The B(L) notation indicates that a number of lags in the
variable to the right are included in the estimation, with each lag having a freely estimated coefficient (lag
length determination is discussed below).
In the estimation, the current WCPCst variable is treated as endogenous, whereas lags in this
variable are treated as exogenous.  A set of instruments is used to estimate each equation separately by
2SLS, with the instruments proxying for changes in caseloads that are independent of the economy and
caused by policy.  The instruments are discussed further below.
What are these equations estimating?  The equations are not structural labor supply or demand
equations.  Instead, they should be interpreted as reduced form equations that express outcomes as a
function of exogenous policy shocks to welfare caseloads.  As discussed in section 2, the labor market
has many labor supply, labor demand, and wage curve equations that determine each group’s wages,
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employment, and labor force.  These variables help determine welfare caseloads, but caseloads are
also determined by policies, independent of variables that shock the labor market.  These reduced form
equations examine shifts in labor market outcomes associated with non-labor market related shifts in
welfare caseloads.
What is the rationale for this specification?  The inclusion of lagged WCPC and Y allows
complex dynamics in how welfare caseloads affect labor market outcomes.  We expect dynamic
behavior because elasticities of labor supply, demand, and wage curves vary over time.  The lagged
caseload is also included because the caseload determinants literature suggests that state welfare
caseloads are highly persistent (Figlio and Ziliak 1999; Bartik and Eberts 1999; Klerman and Haider
2001).  Predictions of caseloads are more accurate if the lagged caseload is a predictor, and the
inclusion of the lagged caseload changes the effects of policy variables on welfare caseloads (Moffitt
2002).  Therefore, it is desirable to include the lagged caseload in the first- stage equation used to
predict the current caseload.  If the lagged caseload is used in the first-stage equation, however, it
cannot be validly excluded from the second-stage equations explaining labor market outcomes.  Once
the lagged caseload is included, should it be treated as endogenous?  If it is endogenous, the lagged
caseload cannot be used to predict current caseload in the first-stage estimation, making this first-stage
estimation less accurate.  In addition, instruments would be needed that differentially affect current
caseload versus lagged caseload, and such instruments are difficult to find.  The lagged caseload will be
endogenous if no lagged dependent variables are included, as the lagged caseload will be correlated
with lagged outcome variables that are correlated with current economic outcomes.  If lagged
dependent variables are included in the estimation, however, it is more plausible that the lagged
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caseload will be uncorrelated with the current residual—i.e., exogenous.  The lagged caseload could be
viewed as predetermined, and by controlling for lagged dependent variables, the specification controls
for the lagged outcomes that most strongly affect the dependent variable. 
The “industry mix” demand prediction partially controls for the shifts in labor demand that lead
to reverse causation from labor market outcomes to caseloads.  We do not want to control for overall
employment growth (as it might be affected by welfare reforms), but state employment growth is
affected by interactions between the state’s “industry mix” and national growth by industry.  This
“industry mix” or “share” prediction has been shown to proxy for shifts in national demand for the
state’s “export base”: goods or services in which the state specializes that are traded among states
(Bartik 1991, Appendix 4.2). 
Year dummies allow for national forces that affect all states’ labor market outcomes, such as
national economic cycles or growth trends.  State dummies control for fixed characteristics of states
that might affect labor market outcomes, such as amenities that attract people or business. 
Data on Dependent and Right-hand Side Variables
Data on the dependent variables come from the Outgoing Rotation Group (ORG) of the U.S.
Current Population Survey.  The dependent variables used are the mean ln (real wage), unemployment
rate, employment-to-population ratio, and labor force participation rate, all of which are measured in
unit-free percentage terms.  The means calculated are weighted means using appropriate ORG weights. 
The unemployment, labor force participation, and employment- to-population ratio variables are
standard.  The wage is defined as usual weekly earnings divided by usual weekly hours and there is
2Outliers are defined as real wage rate (1999 dollars) less than $2.00 per hour, or more than $250 per hour, or
usual weekly hours less than 10 and real wage more than $100 per hour. No adjustments are made for the top-coding
of usual weekly earnings in the CPS, which is controlled for in part by year and state dummies.
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some editing of individual wage observations before calculating means to eliminate outliers that result
from misreporting.2 
The sample used to calculate means was restricted to 20–64 year olds to ensure that the data
reflects most full-time labor market activity, but avoids the main time periods for retirement and
schooling.  A single mother is defined as an unmarried female whose child lives in the same household. 
The first year in the CPS-ORG in which mother-child relationships can be identified was 1984, so this
is the first year used in estimation.  The education groupings (high school dropout, high school grad,
college grad) were chosen to maintain a reasonable sample size for each group for each state-year cell,
yet maximize similarity among individuals within a group.  Persons with some college were grouped with
persons with only a high school degree because wage trends for the “some college” group are more
similar to the “high school degree only” group than to the “college graduate” group (Bartik 2000).  The
sample size for each of these eight groups is adequate for calculating state-year cell means.  The
minimum sample size used to calculate labor force participation and employment-to-population ratios
across all eight groups is 46 persons.  Of the state-year cell means for the labor force and employment
variables, 99 percent have a sample size of 75 persons or greater, and 95 percent have a sample size of
106 or greater.  (The sample size is somewhat lower for the unemployment and wage variables, as
these are only calculated for labor force participants or the employed.)
Table 3 shows national means for some variables. Men and persons with more education work
more and have higher wages.  The single mother group is more similar to male high school dropouts in
3It might be surprising that in 2000 only 60 percent of the adults ages 20–64 who are on welfare are single
mothers.  Welfare status is measured as of a typical month the previous year, whereas marital status and presence of
an “own minor child” is measured as of the March interview.  Some of those who are married or who do not have a
minor child as of March would have been a single mother while receiving welfare the preceding year.  Eighteen
percent of TANF adult recipients are married (U.S. Department of Health and Human Services 2000, Table 10:13). 
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labor market outcomes than single mothers are to female high school dropouts.  Also, the labor force
participation rate and employment-to-population ratio for single mothers increased significantly from
1993 to 2000.  Real wages went up during the 1993 to 2000 economic boom for all groups, but went
up the most for the more educated.  Unemployment rates went down for all groups and employment-
to-population ratios went up, but by greater amounts in absolute value for low-education groups. 
These trends are consistent with other analyses of the 1990s (Mishel, Bernstein, and Schmitt 2000).
The groupings are designed so that the single mother group comprises a clear majority of the
welfare caseload.  As a result, only for the single mother group might the estimates be significantly
distorted by “compositional effects.”  Compositional effects occur if persons in a group who leave
welfare and join the labor force have significantly different wages or unemployment rates from others in
the group.  If this occurs, the group’s mean wages and unemployment rates will be altered by welfare
reform, even if there are no spillover effects of welfare reform on persons in the group who did not
recently leave welfare.  Spillover effects on a group’s labor market outcomes would be proportional to
the reduction in caseloads relative to the size of the group.  Compositional effects would be
proportional to the reduction in caseloads of members of that group relative to the size of the group. 
Therefore, the importance of compositional effects in altering estimated spillover effects for a group is
proportional to that group’s share of the caseload.  Sixty to seventy percent of the welfare caseload lies
within the single mother group.3  The share of the welfare caseload in other groups is never more than
Nine percent of TANF children are living with a head of household who is not their parent, such as their grandparent
(U.S. DHHS, Table 10:26).
4Some editing was done where a state’s data exhibited large monthly jumps.  Some states are inconsistent in
what categories of welfare cases, particularly TANF cases, are reported to DHHS.  Adjustments were  done by
finding months in which data series overlapped, then doing percentage adjustments so that all months were adjusted
to the most comprehensively defined welfare case.  
5These two-digit data were used in previous studies of mine, and were originally derived from ES-202 data
from the U.S. Department of Labor.  Data suppression was overcome by interpolation and extrapolation.  Bartik
(1993) provides details.
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17 percent, and for the male groups is always less than 10 percent.  Compositional effects will be
further considered in analyzing the results. 
Welfare caseload data comes primarily from the U.S. Department of Health and Human
Services.  Annual average monthly caseloads are calculated from the original monthly data, per capita
caseloads were calculated by dividing by the state’s mid-year population.4  Such scaling is needed
because the labor market effects of welfare caseloads should depend on the size of the caseload
relative to the state’s labor market. 
The “industry mix” demand prediction variable  uses two-digit industry employment data for
each state in 1984, the first year used in estimation.5  The employment level for each state as of year t is
predicted assuming that each two-digit industry grew at its national average from 1984 to t, and then
the resulting predictions are scaled so that each state equals one in 1984.  The resulting equation for
creating this variable is 
Dst =         (Es84i/Es84)(Enti/En84i),iå
where Es84i is state employment in 1984 in industry i, Es84 is total state employment in 1984, Enti is
national employment in year t in industry i, and En84i is national employment in 1984 in industry i. 
6For all state/year cells without a waiver, which includes all states prior to 1993, the waiver variable is zero.
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Instrumental Variable Estimation
Instrumental variable estimation of the model is needed because the welfare caseload is
endogenous.  The caseload is endogenous because it depends on the economy: the caseload will
decrease if labor market outcomes improve for single mothers.  This reverse causation leads to a
statistical association between caseload declines and better labor market outcomes for single mothers,
and, because labor market outcomes are positively correlated across groups, better outcomes for other
groups.  On the other hand, by increasing the labor force of single mothers, welfare-reform-induced
caseload declines may worsen wages and unemployment for single mothers and other competing
groups.  (Reform-induced caseload declines will be similar to economically-induced caseload declines
in being associated with increased labor force participation and employment of single mothers, but the
size of these effects may be greater for reform-induced caseload declines.)  The observed association
between labor market outcomes and welfare caseloads depends upon what shocks dominate the data. 
The solution to this estimation problem is to correct for the endogeneity of the current caseload
variable using instrumental variables.  These instruments reflect shocks to the welfare caseload that are
associated with policy, and are independent of the economy.  I use ten instrumental variables, which fall
into five types.  First, I include a variable indicating whether the state had been granted a statewide
“waiver” from federal welfare rules.  Starting in 1997, after TANF, all states are considered to have
waivers.  The waiver data were originally obtained from Phil Levine (Levine and Whitmore 1998).6 
7For all years prior to 1997, the TANF spending variables are zero for all states, as fixed grants were not
used to fund welfare prior to TANF.
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Second, I include three TANF spending variables.  TANF switched the federal funding of
welfare from a matching grant to a fixed grant.  Prior to TANF, the matching percentage depended on
state income.  I assume that this matching percentage is captured mostly by state and year dummies. 
After TANF, states received a federal welfare grant fixed in nominal dollars and based on the highest
amounts received by the state from the federal government for some previous years under the old
welfare system.  States were required to maintain 75 percent of their previous state welfare spending. 
Finally, 17 states received supplemental welfare grants starting in 1998, with the supplement going to
states with above-average population growth and a low level of federal welfare grants.  All three of
these variables were specified in real per capita terms and used as instruments (Committee on Ways
and Means 2000, Tables 7-1 and 7-2).7  Greater funds could lead to less pressure to reduce
caseloads, or on the other hand, they may enable states to devote more resources to support services
that reduce caseloads.
Third, there are three political instrumental variables: dummy variables for  whether a
Republican is governor, whether Republicans control both houses of the state legislature, and whether
Democrats control both houses.  The ideologies and constituencies of the two parties suggest that
Republican control would reduce caseloads.  Although a downturn in the state’s economy may lead to
a switch in party control, the state’s level of economic activity is not obviously correlated with party
control. 
8The longer sample period than for the CPS-ORG was used, first, because comparable data were available
for a longer period in the March CPS than in the CPS-ORG, second, because a longer time period allows greater
precision, and third, because I will use these predictions for other projects. 
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Fourth, two instrumental variables reflect the TANF sanctions policy.  States can reduce
caseloads by sanctioning welfare recipients for violating a welfare rule, for example missing an
appointment with a caseworker.  I use two sanctions variables taken from a paper by Pavetti and
Bloom (2001), which are dummy variables for “moderate” sanctions and “stringent” sanctions.
Stringent sanctions are those that either cut off the entire family immediately from TANF payments, or
else gradually cut off the entire family from TANF payments but immediately cut off all food stamp and
Medicaid benefits (25 states have these sanctions policies).  Moderate sanctions are gradual full family
sanctions but no sanction of food stamps or Medicaid, or a partial sanction on TANF benefits with a
100 percent sanction on food stamps (13 states).  All other sanction policies are considered lenient. 
These sanctions dummies are only allowed to have a value of one from 1997 to 2000; all states are
assumed to lack sanctions prior to 1997. 
Finally, an instrumental variable is constructed that estimates the probability of being on welfare
in a state/year cell,  controlling for the individual’s earnings and non-welfare income, and other
individual characteristics.  This variable was derived by estimating a model using a sample from the
March Current Population Survey (March 1977 to March 2001) of 16–64 year old single mother
heads of households.8  Using this sample, I estimated a logit model of the probability of the single
mother receiving welfare during the preceding year.  This was estimated as a function of sets of dummy
variables for the single mother’s characteristics:  education, race, mother’s age, age of youngest child,
number of children, family wage and salary income, other income than wage or salary and welfare, and
9Appendix 1, available from the author, reports coefficient estimates for the logit estimation.   
10David Ellwood has independently done similar calculations (Ellwood 2001). 
11Note that the predicted percentage on welfare is not precisely equal to the actual for 2000, which occurs
because the estimation procedure is nonlinear.
12Such calculations may understate the effects of welfare reform because reform increases single mothers’
earnings.  However, to create a valid instrument, it is critical to identify caseload declines that are clearly due to
policy, rather than to encompass all policy-induced caseload declines.
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the state/year cell.9  After estimating this model, I calculated the probability of being on welfare for each
single mother in the March 2001 sample if they had lived in one particular state/year cell, and then
calculated the mean of this hypothetical probability over the March 2001 sample.  That is, the
coefficient on a particular state-year dummy was substituted for the coefficient for the individual’s actual
state and year.  The resulting calculated probabilities for each state-year cell show the probability of
single mothers being on welfare in that state and year, holding constant the characteristics of single
mothers by setting them to the values observed in the March 2001 sample.  This calculation holds
constant many economic influences on caseloads by holding the level and distribution of earnings and
nonwelfare income among single mothers constant.10
In this sample, the unadjusted national average percentage of single mothers on welfare declines
from 30.3 percent for 1993 to 10.2 percent in 2000.  The adjusted percentage predicted to be on
welfare, using the estimated coefficients and the national sample’s characteristics in March 2001,
declines from 19.4 percent in 1993 to 10.1 percent in 2000.11  These figures suggest that of a total
decline in the percentage on welfare of 20.1 percent (30.3–12.3), at least 9.3 percentage points
(19.4–10.1)—or 46 percent—is due to policy.12 
13The standard tests for serial correlation with lagged dependent variables add a lagged residual to the
original equation and test its significance (Davidson and MacKinnon 1993, pp. 358, 370).  This, essentially, is asking
if one more lag in all right hand side variables is significant.
14All serial correlation tests are the Gauss-Newton regression tests described by Davidson and MacKinnon
(1993, p. 370).
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Another Estimation Problem: Serial Correlation and Lag Length
As is well known, serial correlation in the equation residual will lead to biased estimates if the
equation includes a lagged dependent variable, as this lagged dependent variable will then be correlated
with the current residual.  Corrections that are usually made for such serial correlation use further lags in
exogenous right-hand side variables as instruments under the assumption that the original lag length is
correct.  This assumption seems questionable.  Instead, I assume that any serial correlation reflects a
misspecification, in that the equation omits some variables that are serially correlated.  The solution for
this misspecification is to include these omitted variables.  The most obvious omitted variables to add to
the specification are further lags in the right-hand variables.13 
Therefore, in choosing an optimal lag length, I add lags if this is needed to eliminate serial
correlation; I also add lags if these lags add significant explanatory power.  The selection procedure
begins with a general model, restricts it to a narrower model, and then gradually extends that narrower
model.  First, I estimate all equations with eight lags in all right-hand side variables, which eliminates all
serial correlation from the residuals for all groups and all variables.14  For each dependent variable and
group in this eight-lag specification, I did a series of F-tests, each a test of the significance of all lags
from m lags to eight lags, with m varying from two to eight.  I chose as my initial starting point for
subsequent investigation for that dependent variable and group the minimum lag length q, for which all
15An alternative estimation procedure would use the Akaike Information Criterion (AIC) or Schwartz’s
Bayesian Criterion (SBC) to choose an optimal lag length.  However, either AIC or SBC would need supplementation
with some addition of lags to eliminate serial correlation.
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lag lengths from q+1 through eight are insignificant at the 1 percent level using an F-test.  I reestimated
the model with the full sample available using a lag length of q and tested for serial correlation.  If the
serial correlation test was insignificant at the 5 percent level at lag length q for that group and dependent
variable, I reestimated this same model at lag length q+1 and tested for the statistical significance of the
added lag.  If the added lag was insignificant at the 5 percent level, I decided that lag length q was the
optimal model.  Alternatively, if either there was significant serial correlation at lag q, or lag q+1 was
statistically significant, then the entire procedure was repeated at lag q+1.  This process continued until
an optimal lag length was chosen for each group and dependent variable.  At this optimal lag length, by
construction there is no serial correlation and the next lag is statistically insignificant (except for the few
cases in which the optimum is eight lags).15  Table 4 shows the optimal lag lengths: of 32 equations, 6
have a lag length of one, 16 of two or less, 20 of three or less, and only 3 are at the maximum lag length
of eight.
Simulations
I use the model’s estimates to simulate the effects of the welfare reform-induced reductions in
caseloads that have occurred since 1993.  To calculate the welfare-reform induced declines in the
national caseload, I used Blank’s estimates (Blank 2001, Table 2, column 1) of the influence of the
16I chose Blank’s model because it is well-known and uses a dependent variable that is identical to my
caseload variable (caseload per capita).  I used her sparse model  because it forces all the economic variables to enter
via the unemployment variable, which is the only one of Blank’s economic variables that I can easily measure for
each year. 
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unemployment rate on the welfare caseload per capita.16  I calculated the changes in the caseload that
have occurred since 1993 due to changes in national unemployment and the remaining change in the
caseload is assumed to be due to welfare reform.   
Interpreting these simulations as the effects of “national” welfare reform requires some heroic
assumptions.  The model is estimated using pooled time-series cross-section observations on state-year
cells, with year effects held constant.  The simulation effects represent the impact in a typical state of
implementing the percentage caseload reductions of national welfare reform, with all other states’
policies held constant.  If all states were to change their welfare reform policies, we  would expect
national year effects to change. 
How will these national year effects change?  If all states change their welfare policies, this
reduces the incentives of labor and capital to move.  Labor and capital mobility will cause welfare
reform’s effects on wages and unemployment to be reduced in size.  On this basis, a nationwide
caseload reduction would have greater labor market effects than a similar percentage reduction in
caseloads in one state.  But in addition, national welfare reform policies will have greater macro/general
equilibrium effects.  National welfare reform might change national wages enough to have price effects,
reducing real wage effects.  These price and wage changes might lead to changes in Federal Reserve
policy.  A national labor supply increase due to lower welfare caseloads will increase national income
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and, hence, increase labor demand, causing some of welfare reform’s detrimental labor market effects
to be reduced in size.
This paper’s simulation effects of “national” welfare reform only represent national effects if the
mobility effects of welfare reform in just one state, and the general equilibrium/macro effects of national
welfare reform, have effects on labor market outcomes that on net are small.  This is certainly possible. 
Low-education workers are less mobile than other workers, and are only one part of the labor market,
reducing the influence of welfare reform on capital mobility.  General equilibrium effects of changes in
this one part of the labor market could be modest.
RESULTS
In this section, I consider, first, the validity of the instruments.  I then summarize the implications
of the main results, and examine the overall effects of welfare reform.
Instruments
Although the instruments make sense theoretically, whether they correct for the biases in OLS
estimation in practice depends upon the instruments’ explanatory power.  Instrumental variable
estimation in finite samples is biased towards the OLS estimates.  The bias of Two Stage Least Squares
(2SLS) relative to OLS is approximately equal to one over the F-statistic on the instruments in the first
stage equation predicting the endogenous variable (Bound, Jaeger, and Baker 1995).
17Appendix 2, available from the author, reports typical first-stage coefficients for the ten instruments.
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Table 5 reports the F-statistics on the instruments from the first stage of two-stage least
squares.  Twenty of the 32 first-stage equations have an F-statistic of between 2.5 and 3.5.  The bias in
two-stage least squares estimation will be 30 to 40 percent of the bias in OLS estimates. 
Another issue is the question regarding which instruments do the best job predicting welfare
caseloads, and whether or not their estimated effect on caseloads is reasonable.17  The first-stage
results suggest that the adjusted probability of single mothers being on welfare, adjusted for the earnings 
distribution of single mothers, has statistically significant positive effects on the welfare caseload.  A
Republican governor reduces caseloads by a statistically significant amount, whereas Democratic
control of both houses of the state legislature has positive effects on caseloads that are marginally
statistically significant.  Both moderate and stringent TANF sanctions have similar negative effects on
caseload, although these effects are only of marginal statistical significance.  Basic TANF grants per
capita have negative effects that are marginally statistically significant.  These negative effects may occur
because these particular states have greater resources to provide support services for welfare-to-work
programs under TANF, or because their pre-TANF welfare policies deviated more from what the
state’s political system desired.  Overall, the effects of the different instruments on welfare caseloads
seem consistent with expectations. 
18Appendix 3 to this paper, available from the author, reports the raw coefficient estimates for 2SLS for all
variables except the state and year dummies.
19This assumes that the long-run equilibrium is stable.  This is not explicitly tested, but simulations over a
ten-year period suggest that the long-run equilibrium is stable for all 32 equations estimated by 2SLS.
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2SLS and OLS Estimates
 To summarize the results, Table 6 focuses on the short-run and long-run effects of welfare
caseloads, as estimated by both OLS and 2SLS.18  The short-run effect of caseloads can be
immediately derived from the coefficient on the current caseload variable.  The long-run effect on
caseloads is the sum of the coefficients on the caseload variables, divided by one minus the sum of the
coefficients on the lagged dependent variable.19  To make these short-run and long-run effects “unit-
free,” the units are rescaled so the effects represent 100 times the change in the dependent variable for
a change in caseload per capita of 0.000192, which is 1 percent of the national caseload per capita in
1993.  Because the dependent variables are calculated so that 0.01 can be considered a 1 percent
change, the resulting effects can be interpreted as short-run and long-run “elasticities.” 
The OLS results in Table 6 are consistent with the notion that OLS estimates are biased
because the economy affects caseloads.  The OLS estimates suggest that welfare caseload declines are
associated with improvements in labor market outcomes for less-educated groups, reducing
unemployment in both the short-run and long-run, and increasing wages, employment- to-population
ratios, and labor force participation rates in the long-run.  The strength of these estimated beneficial
“effects” of caseload decline for many less-educated groups suggests that the OLS-estimated
coefficients actually reflect a reverse causation, with a strong state economy boosting labor market
outcomes, which reduces caseloads. 
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The 2SLS coefficients are quite different, and are consistent with a more reasonable
explanation of how reform-induced declines in welfare caseloads might affect labor market outcomes. 
The 2SLS estimates suggest that welfare reform causes significant short-run and long-run increases in
the labor force participation rate of single mothers.  This increase results in some short-run displacement
from employment of male high school dropouts, whose employment-to- population ratio drops.  The
labor supply shock due to welfare reform also results in some significant short-run reductions of wages,
concentrated on single mothers and male high school dropouts.  Over time, welfare reform’s effects on
single mothers’ labor force participation is reduced, perhaps because single mothers respond to their
lower wages.  The lower wages persist for male high school dropouts but wages increase for some
more-educated groups, such as female high school graduates, male high school graduates, and male
college graduates.  This may reflect some long-run increase in demand for these groups’ labor as
complements to the greater supply of labor by single mothers. 
The magnitude of the estimated effects cannot be explained by compositional effects.  Consider
the labor force participation effects for single mothers: in a typical month in 1993, 25.3 percent of this
group received welfare (see Table 3).  A 1 percent decline in the caseload would reduce the
percentage of the single mother group on welfare by 0.253 percent.  Even if this increased the labor
force participation rate for these persons from zero to one, the estimated elasticity due to this effect
alone would be –0.253.  The actual estimated short-run elasticity in Table 6 is –0.625, which is about
two-and-a-half times as great.  This suggests that reform-induced caseload declines cause some single
mothers who would not have received welfare, but might have been at risk of needing welfare in the
future, to enter the labor market.  The labor supply shock from welfare reform is considerably greater
20Data from the March 1994 CPS suggests that in March of 1994, single mothers who were on welfare the
previous year had a ln(real wage) that was lower by 0.49 than those not on welfare the previous year.  The
unemployment rate of this ex-welfare recipient group in March 1994 was 36.7 percent.  Suppose that: 1) the true labor
force shock of a 1 percent decline in welfare rolls is an increase in the labor force participation rate of 0.625 rate
points; 2) this additional labor force earned ln(wages) that were lower than average wages for single mothers by 0.49;
and 3) the unemployment rate of these new labor force entrants is 36.7 percent.  Then the new labor force entrants
would increase the employment-to-population ratio of single mothers by 0.396 rate points (0.396 = 0.625(1!0.367)). 
The 1993 employment-to-population ratio of single mothers was 60.6 percent.  If this additional employment had a
ln(wage) lower by !0.49 than the average single mother, then average ln(wages) of single mothers would decline by
(!0.49)[0.396 / (0.396 + 60.6]) = !0.00318.  This corresponds to an elasticity of ln(wage) with respect to ln(caseload)
of 0.318, which is less than half of the 0.827 in Table 6. 
21The 0.05 percent boost in employment can be derived in several ways.  First, the point estimates suggest
that labor force participation will increase by 0.04 rate points.  With an overall labor force participation rate of 0.789 in
1993, this is an increase in both the labor force and employment, of 0.05 percent.  Also, just looking at single mothers
by themselves, the increase in their labor force participation due to a 1 percent decline in the caseload is 0.625 rate
points.  But this group is only 6.4 percent of the population in 1993.  The increase of single mothers in the labor force
will increase the overall labor force participation by 0.064 times 0.625, resulting in an increase of 0.04 rate points.
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than would be predicted by just looking at the change in caseloads and the relative labor force
participation of recipients and non-recipients. 
Reasonable calculations suggest that compositional effects could explain, at most, half of the
elasticity of wages for single mothers reported in Table 6.20  The rest must be due to spillover effects of
welfare reform in reducing the wages of single mothers who were already in the labor force.  If
compositional effects cannot explain the wage effects for single mothers, they are even less likely to
explain effects for other groups, such as male high school dropouts, that comprise a much smaller share
of the welfare caseload.  Most of the effects reported in Table 6 represent  spillover effects of welfare
reform on individuals who would not have been on welfare. 
Finally, the magnitude of the effects of welfare reform on overall wages is difficult to explain by
labor supply and demand elasticities.  The short-run effects imply that a 1 percent decline in the welfare
caseload will boost overall employment by 0.05 percent and reduce overall wages by 0.27 percent.21 
Suppose that labor supply is completely inelastic with respect to wages.  Then the relevant short-run
22This factor price elasticity of !0.3 is consistent with an output-constant elasticity of demand for labor of
!0.3.  Hamermesh (1993) shows that the output-constant elasticity of demand for overall labor is !(1!s)SUB, and the
factor price elasticity is !(1!s)(1/SUB), where s is the factor share of labor and SUB is the elasticity of substitution
between labor and capital.  Research suggests that SUB is close to 1, and s is close to 0.7.  The difference in slope of
these two different demand curves is attributable to what is held constant (output or capital) moving along a locus of
equilibrium combinations of wages and employment.
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demand elasticity is the factor price elasticity for overall labor, which demonstrates how the wage
employers are willing to pay for overall labor varies with the quantity of labor—holding capital constant,
but allowing output to increase with increased labor supply.  Hamermesh’s (1993)  review of the labor
demand literature suggests that a plausible factor price elasticity for overall labor is !0.3, which implies
that the percentage wage decline due to an overall labor supply increase is less than one-third of the
percentage labor supply increase.22  Instead, the wage decline is five times the percentage increase in
labor supply.  The effects on overall wages suggest that welfare reform may have effects on wage
norms that are not fully captured by simple labor supply and demand models. 
Welfare Reform Effects
I used the 2SLS estimates to simulate the effects of welfare reform on labor market outcomes. 
As discussed in section 3, these simulations show the effects of a state adopting reforms that reduce
caseloads by similar percentages to the national caseload’s decline due to welfare reform.  These
simulations only show the national effects of welfare reform if mobility effects and general equilibrium
effects do not cause significant biases from state-specific welfare reform to national welfare reform. 
Table 7 reports estimated effects of welfare reform on welfare caseloads per capita, the labor
force participation rate of single mothers, overall wages, and the wages of male high school dropouts,
23Appendix 4, available from the author, reports the full set of results for all groups, all dependent variables,
and all years from 1994 to 2000.
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for each year from 1994 to 2000.23  Figure 2 uses the estimated welfare reform effects on single
mothers to show the actual trends in labor force participation rates of single mothers (1984 to 2000),
and the trends that the simulation predicts would have occurred without welfare reform.  The simulation
suggests that without welfare reform, the labor force participation rates of single mothers would have
shown much more modest increases.
Figure 3 uses the estimated welfare reform effects on overall wages to project what wage
trends would have been without welfare reform, compared to what actually occurred.  The results
suggest that without welfare reform, overall real wages in the U.S. during the 1990s boom would have
begun to increase sooner than they actually did.  This assumes that Federal Reserve policy would not
have been altered significantly if this had occurred.  More pronounced real wage effects of the 1990s
boom may have led to a different Federal Reserve policy and macro outcomes.
Figure 4 uses the estimated welfare reform effects on overall wages and male high school
dropout wages to calculate how welfare reform affected trends in the wage differential.  Male  dropout
wages decreased relative to overall wages throughout the 1984 to 2000 time period, but at a slower
rate during the late 1990s.  The simulations suggest that without welfare reform, this wage differential
might have narrowed during the late 1990s boom.
This study’s estimates of welfare reform’s effects on the wages of male high school dropouts
seem comparable to previous estimates of the maximum negative wage effects on disadvantaged groups
24Table 2 normalizes previous studies to a labor supply increase of 1.4 million.  This is irrelevant to the
current model because this model allows the caseload decline to have endogenously determined effects on labor
supply.  This model’s assumed decline in caseloads due to welfare reform is somewhat less than in the scenarios
used in the paper (Bartik 1998) that yielded the 1.4 million labor supply figure.  In the current paper, welfare reform is
assumed to have lowered caseloads since 1993 by 47 percent.  In Bartik (1998), the reform-induced caseload decline,
which yielded the 1.4 million labor supply increase, was 54 percent.  On the other hand, the estimated labor force
participation increase for all 20–64 year olds as of 2000 is 0.0179, on a 2000 population base of 161 million.  This is a
labor supply increase of 2.9 million, which is about twice the 1.4 million normalized figure. 
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(Table 2).  However, the overall wage effects of welfare reform are considerably greater than one
would expect based on previous studies.24
CONCLUSION
This paper’s results suggest that there are significant labor market spillover effects of welfare
reform.  In the short-run, welfare reform-induced declines in caseloads and increases in the labor force
participation of single mothers may cause employment losses for less-educated males.  Welfare reform
also has some negative effects on real wages, particularly in the short-run.  In the long-run, more
educated groups gain wage boosts due to welfare reform.
These displacement and wage losses are significant spillover costs of welfare reform.  On the
other hand, the moderating effect of welfare reform on overall wage trends may have allowed macro
policy to be more expansionary in the late 1990s, increasing the boom’s duration. 
These results strengthen the case for adopting policies to offset the negative spillover effects of
welfare reform.  The adverse wage trends of less-educated groups such as male high school dropouts
are, in part, a consequence of welfare reform.  If policymakers have contributed to the cause of these
trends, there is greater political onus on them to alleviate them.  Possible responses include expanding
post-market wage subsidies to low income workers such as the Earned Income Tax Credit.  In
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addition, policymakers could consider ways to increase private and public labor demand for
disadvantaged workers (Bartik 2001).
The results suggest that the magnitude of spillover effects should be explored for many labor
market policies.  Significant spillover effects might also occur due to job training and education policies. 
Finally, researchers should continue to explore spillover effects by finding plausible quasi-
experiments with some exogenous variation in policies, and we should also continue to develop a better
understanding of wage determinants.  This study suggests that the spillover effects of labor market
policies go beyond what would be predicted by simple supply and demand models. 
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Table 1 Displacement and Wage Elasticities for Less-Educated Workers in Response to an
Increase in the Labor Supply of Less-Educated Workers





Baseline Elasticity of demand with respect to wage of !0.5,
elasticity of demand with respect to unemployment 
of 1.5, elasticity of wages with respect to
unemployment of (!0.6).
0.50 !0.16
Short run Same as baseline, but elasticity of demand with
respect to unemployment of 0.75.
0.64 !0.21
Greater response of demand
to unemployment
Same as baseline, but elasticity of demand with
respect to unemployment of 3.0.
0.36 !0.12
Greater response of wages
to unemployment
Same as baseline, but elasticity of wages with
respect to unemployment of (!2.0).
0.49 !0.41
Greater response of labor
demand to wages
Same as baseline, but elasticity of labor demand with





Same as baseline, but elasticity of wages with
respect to unemployment  of (!1,000).
0.44 !1.11
Long-run market-clearing
model with high elasticity
of demand
Same as long-run model, but elasticity of labor
demand with respect to wages of (!1.5).
0.21 !0.53
SOURCE: Author’s calculations, derived from Table A1.1 of Bartik (2001), pp. 308–309.
NOTE: The model has four equations: labor supply is Ls = Ls(W, U); labor demand is Ld = Ld(W, U); the wage curve is
W = W(U); the unemployment rate is defined by Ls(1!U) = Ld; W is the wage rate and U is the unemployment rate. 
We add a proportionate shock to the quantity supplied.  Totally differentiating this model, we get the following
elasticities of wages and employment with respect to a proportionate shock to labor supply:  = (!1)/(F+G); Îw ÎE
= G/(F+G), where F = [(1/1!U))(1/g) + e + a(1/g)] and G = [!h!b(1/g)], and g is the percentage change in wages for a
one-point increase in the unemployment rate, e is the elasticity of labor supply with respect to wages, a is the
percentage change in labor supply due to a one-point increase in the unemployment rate, h is the elasticity of labor
demand with respect to wages, and b is the percentage change in labor demand due to a one-point increase in the
unemployment rate.  The displacement of less-educated workers by the new labor market entrants is equal to one
minus the employment elasticity. The assumed parameters in the baseline and other scenarios are justified in
Appendix 1 in Bartik (2001).  All simulations assume unemployment of eight percent, elasticity of labor supply with
respect to wage of 0.4, and elasticity of labor supply with respect to a one-point change in unemployment of !0.5.
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Table 2 Summary of  Previous Research on Spillover Effects of Welfare Reform
Study Study’s assumptions and groups considered
Wage effect for group for





Labor demand elasticity of !0.3, labor supply
elasticity of  0.  Group analyzed is bottom 30% of
wage distribution.
 !15% 0.00
Holzer (1996) Labor demand elasticity of !0.3, labor supply
elasticity of 0.4.  Groups analyzed are high school
dropouts and bottom quintile of high school grads.
!5 to !7% 0.57
Bernstein
(1997)
Labor demand elasticity of !0.3, labor supply
elasticity of 0.4.  Group analyzed is female high




Labor demand elasticity of !0.3, labor supply





Estimates factor price elasticities. Labor supply
elasticities set to zero.  8 groups: men and women
with three education groups,  immigrants,  welfare
workers.
!12% for welfare recipients,
!2.5% for  male high school






Estimates correlation between percent growth in
labor force of single mothers and wages of various
low-wage or low-education workers in 20 MSAs.




Comparison of female and male high school
dropouts and other groups in Michigan and other
states, before and after Michigan’s 1991 abolition of
General Assistance.
!16% for female high school
dropouts, but statistically
insignificant.  Zero for other
groups







General equilibrium model with CES production of
aggregate labor, with intragroup elasticities of
substitution of 1.5 or 0.5.  Zero labor supply
elasticity.  Men and women, divided into high










Estimated wage curve model with demand, supply,
and wage curve estimates for five groups, divided
by gender and college graduation, and single
mothers as 5th group.








Estimated cross-section time-series model, using
annual data on states, of effects of exogenous
declines in caseloads rolls on wages and
unemployment of five groups: single mothers, and
males and females divided by college graduation.
!18% to !21% for single
mothers, no other statistically
significant effects
Insignificant
NOTE: Displacement effects is loss of jobs of persons other than persons added to labor supply, as proportion of
jobs obtained by labor force entrants. 
























(all ages 20–64) 
































































































































































NOTE: Data on welfare receipt and  percent of monthly caseload derived from March 1994 and March 2001 Current Population Survey.  Monthly welfare
receipt rate and caseload based on proportion of months in previous year on public assistance for those who received AFDC or TANF.  Welfare caseload per
capita derived from DHHS caseload figures and Census population numbers. All other data come from 1993 and 2000 Outgoing Rotation Group of Current
Population Survey. 
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ln(wage) 2 2 2 1 2 2 1 1
Unemployment
rate








1 7 1 3 3 2 3 1
 NOTE: See text for description of selection of optimal lag length.
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Table 5 F-Statistics on 10 Instrumental Variables in First-Stage Prediction of Current Welfare
























Wage 2.70 2.64 3.12 6.66 3.07 2.87 6.39 7.61
Unemployment
rate








7.35 2.02 7.42 2.79 2.69 2.88 2.64 7.19
NOTE:  All F-statistics are statistically significant at 0.05 level except for unemployment rate, male college grads
(probability = 0.0574), and unemployment rate, female high school dropouts (pr = 0.0620).  All other F-statistics are
also statistically significant at 0.01 level except for labor force participation rate, single mothers (pr = 0.0301), and
employment rate, single mothers (pr = 0.0196).
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Table 6 Short-Run and Long-Run Elasticities of Labor Market Outcomes with Respect to Welfare
Caseloads (Standard errors in parentheses; t-ratios in brackets)
Group
2SLS OLS
Short-Run Effect Long-Run Effect Short-Run Effect Long-Run Effect






























































































































































































































































































































































































































































NOTE: These effects are 100 times the change in the labor market outcome which results from increase in welfare
caseload per capita of 0.000192, which is change of 1 percent of average national level in 1993.  Therefore, these
effects are in elasticity terms: the number of rate points or ln points for a one-point change in caseloads.
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Table 7 Selected Effects of “Welfare Reform” on Labor Market Outcomes
(“Standard errors” in parentheses; “t-ratios” in brackets)
Variable 1994 1995 1996 1997 1998 1999 2000
Cumulative decline in
welfare caseloads due to
“reform” (%)
!2 !4 !8 !20 !33 !40 !47















































Effect on ln(real wage) 























NOTE: Figures in table are based upon estimates of 2SLS model.  The simulation uses assumed shock to welfare
caseloads due to  welfare reform, based upon Blank (2001) as described in text.  The reform-induced decline in the
caseload, as a percent of the 1993 level, is reported in the first row.  The simulation takes 1000 random draws from
variance-covariance matrix of 2SLS estimates.  The number in parentheses is the standard deviation of the effect
across the 1000 simulations.  The number in brackets is the ratio of the mean effect to this standard deviation, the
equivalent of a t-statistic.  Explicit calculation of the 95% confidence interval indicates that the “t-statistics” do
























Single Mother Labor Force Participation Rate










Labor Force Participation R
ate
NOTE: Chart shows national average monthly AFDC/TANF caseload per capita for each year from
1989 to 2000, and labor force participation rates for single mothers, ages 20–64, and labor force
participation rates for female high school graduates ages 20–64 who are not single mothers and not
college graduates.  Caseload data come from U.S. Department of Health and Human Services,
population data from Census Bureau, and labor force participation data are calculated by the author
from the Outgoing Rotation Group of the U.S. Current Population Survey.  For these years, percentage
of single mothers who are high school graduates but not college graduates is between 64% and 71%.
Figure 1 Recent Trends in Welfare Caseloads and Labor Force Participation of Single Mothers and





























Actual Without welfare reform
Figure 2 Labor Force Participation Trends for Single Mothers, with and without Post-1993 Welfare
Reform
NOTE: Actual line shows actually observed labor force participation rates for single mothers, 1984 to 2000, calculated
by the author from the CPS Outgoing Rotation Group.  The “without welfare reform” line subtracts out the “effects”
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Year










Figure 3 Trends in ln(Real Wage) for All Groups, with and without Post-1993 Welfare Reform
NOTE: Number reported is national mean for ln(real wage) for all 20–64 year olds.  Actual line shows observed mean
from CPS-ORG.  The “without welfare reform” subtracts out the negative effect of welfare reform on wages that is









1984 1986 1988 1990 1992 1994 1996 1998 2000
Year
Actual Without welfare reform
Figure 4 Trends in Real Wage Differential, Male High School Dropouts vs. All Workers, with and
without Post-1993 Welfare Reform
NOTE: Number measured on vertical axis is ln(real wage of male high school dropouts) minus ln(real wage of all 20–64
year olds).  The actual line reports author’s calculations from the CPS-ORG.  The “without welfare reform line”






















High School Dropout 1.056 0.057 <0.0001
High School Graduate 0.750 0.056 <0.0001
Some College 0.763 0.058 <0.0001
Black 0.606 0.021 <0.0001
Hispanic 0.178 0.029 <0.0001
Other Race 0.006 0.057 0.9126
Age: 20–24 0.970 0.041 <0.0001
Age: 25–34 0.882 0.043 <0.0001
Age: 35–44 0.698 0.047 <0.0001
Age: 45–54 0.723 0.054 <0.0001
Age: 55–64 0.309 0.070 <0.0001
Age of Youngest Child: 1 0.239 0.035 <0.0001
Age of Youngest Child: 2 0.284 0.037 <0.0001
Age of Youngest Child: 3 0.263 0.039 <0.0001
Age of Youngest Child: 4 0.265 0.041 <0.0001
Age of Youngest Child: 5–8 0.170 0.034 <0.0001
Age of Youngest Child: 9–12 0.114 0.038 0.0028
Age of Youngest Child: 13–19 0.001 0.042 0.9732
Number of Children in the Family: 2 0.481 0.021 <0.0001
Number of Children in the Family: 3 0.810 0.027 <0.0001
Number of Children in the Family: 4 or more 1.264 0.034 <0.0001
Family Wages and Salary: $1–$2,500 !0.273 0.026 <0.0001
Family Wages and Salary: $2,501–$5,000 !0.696 0.031 <0.0001
Family Wages and Salary: $5,001–$7,500 !1.158 0.034 <0.0001
Family Wages and Salary: $7,501–$10,000 !1.718 0.038 <0.0001
Family Wages and Salary: $10,001–$20,000 !2.708 0.028 <0.0001
Family Wages and Salary: more than $20,000 !3.961 0.040 <0.0001
Family Non-Wage, Non-Welfare Income: $1–$2,500 !0.163 0.022 <0.0001
Family Non-Wage, Non-Welfare Income: $2,501–$5,000 !0.704 0.031 <0.0001
Family Non-Wage, Non-Welfare Income: $5,001–$7,500 !0.751 0.032 <0.0001
Family Non-Wage, Non-Welfare Income: $7,501–$10,000 !1.471 0.048 <0.0001
Family Non-Wage, Non-Welfare Income: $10,001–$20,000 !2.128 0.045 <0.0001
Family Non-Wage, Non-Welfare Income: more than $20,000 !3.306 0.087 <0.0001
NOTE: All data used in this estimation come from March Current Population Surveys, 1977–2001. The data used is on
127,500 distinct individuals. Each individual in the sample is a female head of household who is ages 16–64, and has
a child in the household who is 19 or fewer years old. The dependent variable is a 0-1 dummy with a value of 1 if the
single mother received AFDC or TANF during any month of the preceding calendar year. This is estimated using a
logit model as a function of a number of the single mother’s characteristics. These characteristics are measured by
sets of dummy variables. The omitted dummies are: college graduate; white, non-Hispanic; mom’s age is 16–19; age
of youngest child <1; one child in family; family wage and salary income of 0; family non-wage and non-welfare
income of 0. The income variables are measured for the preceding year. The education, own-age, age of youngest
child, and number of children variables are measured as of the March interview. The estimation includes a complete
set of dummies for each state-year cell.
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Appendix 2 First Stage Estimated Coefficients for the Instrumental Variables, Single Mothers








Adjusted probability of single mothers being on welfare, 0.00128 0.00060438 2.12
Statewide waiver !0.00006387 0.00014106 !0.45
Moderate TANF sanctions !0.00028003 0.00017871 !1.57
Stringent TANF sanctions !0.00024408 0.00016262 !1.5
Basic TANF federal grants per capita, in 2000$ !0.01067 0.00683 !1.56
Required state “maintenance-of-effort” spending on needy 
children, per capita, in 2000$
0.00253 0.00877 0.29
Supplemental TANF federal grants per capita, in 2000$ 0.04732 0.0497 0.95
Republican governor !0.00013755 0.00006786 !2.03
Republicans control both houses of state legislature !0.00008581 0.00011099 !0.77
Democrats control both houses of state legislature 0.00015749 0.00010802 1.46
NOTE: Each of 32 second-stage equations has its own first-stage estimates.  However, the first stage results are all
qualitatively similar.  The dependent variable in this first stage is state welfare caseloads per capita.  In addition to
the 10 instruments, the first-stage estimation includes all the exogenous right-hand side variables of the second-
stage including: lags in the caseload per capita; lags in the dependent variable (here, the ln(wage) for single
mothers); current and lagged predicted employment demand; year and state dummies.
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Appendix 3 2SLS Coefficient Estimates























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































NOTE: This table presents most of the relevant raw coefficient estimates, standard errors, and t-statistics from 2SLS estimation
for all eight groups and all four types of dependent variables.  These are the original coefficient estimates, and are not adjusted to
elasticity form.  The rate dependent variables are all measured as rates that vary in the zero to one range.  All estimating
equations also include year and state dummies.
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Appendix 4 Simulated Effects of Welfare Reform on Various Labor Market Outcomes














































































































































































































































































































































































































































































































































































































































































































































































NOTE: These estimates combine the 2SLS estimates with an assumed shock to caseloads due to welfare reform.  The
numbers reported are the mean effects from 1,000 simulations, with each simulation based on one random draw from
the distribution of 2SLS parameter estimates.  The “standard errors” are the standard deviation of the effects from
these 1,000 simulations.  The “t-statistics” are the ratios of these mean effects to the standard deviations. 
